Surface-mediated protein disaggregation.
Preventing protein aggregation is of both biological and industrial importance. Interprotein interactions between the hydrophobic residues of the protein are known to be the major driving force for protein aggregation. In this article, we show how surface chemistry and curvature can be tuned to mitigate these interprotein interactions. Our results calculated in the framework of the Hydrophobic-Polar (HP) lattice model show that interprotein interactions can be drastically reduced by increasing the surface hydrophobicity to a critical value corresponding to the adsorption transition of the protein. At this value of surface hydrophobicity, proteins lose interprotein contacts to gain surface contacts, and thus the surface helps to reduce the interprotein interactions. Furthermore, we show that the adsorption of the proteins inside hydrophobic pores of optimal sizes are most efficient at both reducing interprotein contacts and simultaneously retaining most of the native contacts probably as a result of confinement-induced stabilization.